Distribution and biochemical characterization of the INO antigen during chick neural crest cell migration.
The INO (inhibitor of neurite outgrowth) antibody recognizes a laminin-heparan sulfate proteoglycan complex and was isolated for its ability to functionally inhibit axonal outgrowth of peripheral neurons. Here, we examine the distribution and biochemical characteristics of INO in the early chick embryo. Because the INO antigen is sensitive to most classical fixation procedures and fixation leads to abundant nuclear staining, the antibody was directly injected into 1.5-2.5-day-old embryos prior to fixation. The distribution of the injected antibody was then observed in cryostat sections by indirect immunofluorescence. Particular attention was focussed upon regions of ongoing neural crest cell migration. The INO antigen was observed along both cranial and trunk neural crest cell migratory pathways. The antigen was seen around the basement membrane surrounding the neural tube and notochord, and underneath the ectoderm and endoderm. In addition, fibrillar staining was observed in the cranial mesenchyme and in both rostral and caudal halves of the somitic sclerotome in the trunk. The distribution pattern was identical to that previously observed for laminin or heparan sulfate proteoglycan. To confirm the nature of the INO antigen, we performed immunoprecipitations of chick embryos ranging from 1.5 to 9 days of incubation. Half of each sample was digested with heparinase prior to SDS-PAGE and silver staining. In material from young embryos, bands of 200 and 180 kD (probably corresponding to the B-chains of laminin) plus two broad smears of bands at 180-150 kD and 130-85 kD were observed without heparinase digestion. Following enzymatic digestion, the 200-kD and 180-kD bands remained, while the smears disappeared and were replaced by numerous low-molecular-weight bands. In contrast to preparations from young embryos, samples taken from embryos at day 3 or beyond did not enter the 8% gel without heparinase digestion, though the banding pattern appeared identical to younger samples after heparinase digestion in the presence or absence of Ca2+. This change in the INO antigen with age could result from an increase in the heparin-side-chains attached to similar core proteins, or from an increase in the stability of the laminin-heparan sulfate proteoglycan containing complex with time.